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(54) IntravascuL^r occlusion device 

(57) Qiclus*n oJ v«w«f. 0*H<i*trty vtval! diame- 
ter v<!-;ji>ii is afteet*>d vMtn inif,Hv.-*:^vi.«! fx:ilu:;:on 
dsvicft fern prison .iww < i "i ur ftfi GO) and an 
ocefei^ve material cr trwit«« M i$, tie te 44) Bribed- 
m§n& ©J erteHar indue*? r,eii eio-md fin <10. 60) 0' 
rn?c^r>ic.aiiyei«p,;sfiaitte f'C DO, lunmosi. compr isiftQ a 
plurality of wire-iikf memtim ' aganaraliycy- 
i:ixirical, tebuUs-shaptxt «v<?*T<x;r 02\ Examples e>> the 
occlusive materials uwUk- M^r^ncmy str&ntfs sr fiber 
L. "Jo 1 C . f \J 'or nvi ■ : i*-,* m ni ot i n t h i I * c 1 - i< i 
mombflf (IS. 44). The sir.nds or !it»t burxsltn {16} are 



. jr d ir ittr- r c I vl, n' r ► ^ T 
i n, i j ' ' ill \ rr mi»->i i If- 44 i;, c on i i- J "f> 
tK„ rtr;t ;.r ty nVd n s i col r-q , in i< 'J r 
Ibn hsalincj. vrfsicia-.t} or ho*: chrhkirifj Trio fifes;" fxw- 
diss ftro proforabsy mM« r t om material ttlrfeh i;i- 
duel iSfirCrr^ 5 >nn. tr< PMf V • til bur i!i - 

i ? t, 1 CJ , Mht, *i 'Df < jr ant 1 1 C- 44iirt<, 

t , '! 1 1 n„ - 1 ta .% h ' r 1 1 rr, 1 , 

or "j nt> f*dMt nl.j urf zi ~'l < N in jr L 
■k li J to in rca > 1 1 £t l r r 5 n j* ' the 

oucUsion device 



) ^^^^^^^ ^ " 60 



FIG. 4g 
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Description 

FIELD OF THE INVENTION 

Thr ■ nf<'s na an k< s rnctocd and da- 

vice foi pe-rnsnsntiy occluding a t>~dy I urn bit And, in 

r' . ,' r r i 1 ' ,1 -1 ' L 1tf,l J , r l Ml,;f >*5 11 I 

labsnp an occlusive mater-af at a c;as- wilhirt iha intra- 
t < u _ In V ft. t i , ..nun Sftifis!^ uu r 
> t U I i pro rit i 1 ! on I) v . ul 

treo, 

BACKGROUND OF THE INVENTION 

There am a v^inety of conditions whsr« cn diesis a 
tre:dtri->i5ni r-ji: • 'or ife pcarnancnt occly!.son of ts vessel 
of lumen wiihm sha human body. Railed aspects lhe*o- 
1 5 r n ► cul s lin mr' >■> conirol- 

isng sruenvU uteca ^ limiting fefo*dwg tfeiring sutgoy. 

» " I s f'fON I.' IH'^lfl". iv i .'Vv 

sysra. o! rrV'ii t jt:rf9 coacnnsoicaEcn Unweoo vcncec ti r,d 
nrtcaofl v*si e sk-rft (j.o tries various maldm »iksn} 
arid oedud.n g Ofced supply to turners. £ xf ampte & of n on - 



i&culur 



sn si 



i t il t n jt i i f u n 1 K ji 

d&Jocts »;cluc.c'< 

Sovor*1 appKswhcti .aad cfevbcs have ba*rt em- 
ptoyod to sModLwe bbsksigci or obtusion cf vessels, 
Su h,iffv.- Ii i-Il, > -ih> d:nr- -te ' r- * < 
it) pjjriiclt J t -e cKst cl n. b-allo -i c la or 
col loci wire. a est a stem -.vnfi a lle>:d!e cl&surs member 
,-;f-j>red thereto Thsjra sirs drawbacks, r»wever . ;is?«i- 



TtMS 



and tnon earned by tilted 1 low to a point whero she ves- 
sel darro'er ;.i eqcai !» or lees 'can the draraoaer of She 
pftstclo. While th<s may bo su.tai>l& for use >-< blocking 
Haw to a tumor, if resulte in she lovs of control over tho 
point ef occJsisio?!. lornp3fa?y oeelusicsn with r«em 
naiiMiCn of 1n<: vessel artier occlusion can imajit. 

AJf - m i- e t I, ,L _ [ ! f I > ,1, ^ iJ L 

bjlyl<:y<ino:':::i-yt)i>;3, iri|S-;i«J oacji v ssac -which polyrn- 

- K ,vhjll i h.iv K JltAiq > . > 

oat v ; i rhsis is very ittio control ov r the placement 
of trio a c^v r- ;! ue n V\>* cure r:r;>5 o! if o ,>o ip; kc v :l i- 
in ffiu Dlvxxtt-tfe Further tt^jre r 1fr> ri .k of rmcciifOc- 

lion el the .Htftes^vo into a pwm n<\wy <a o?hot norv 
tdr^tudvfii&el. 

D:iadvant:; ; ^:. a&ssx'iated ealtoon occlusion 



Col3&;idothorp;ir1iC! 1' . * h H ^'v<-'-. i- 

have the ci^vsns^rs cf lask of conl-'o-l or anility i»ixs 
Dos it ' r t . —nr i> ► ivSnor they <jrs p?or A to rr : r ) 
tisa on-;e ejected ou| of tho doisvery catheter into the 

£ v *rit l ild i ' I t <' yofi rt ov.l 

■i prod e ••'••r;;:lor •• cc-'Hr n n i^ 1 1h ■ st\ r 

A stent with a J'lexitsJc cJosure member ?jUa;rmdt 
tnrjretQ hos a'so &«<;n poshrjd o.:i an enaovaojula! 
rneaf!t5 tor ocduding flow through a vessel. St«ntt; a-o 

!e rriDd:;;.;il implant device dasoined Esrid tcwontiorirjiiy 
«mp^yed tor the treatfriont o! chrcne :-esren:;sii or ot-v 
Cf n , a v,iO rn.jrrO'.'. in Slcnk in 'yf _ rl y deliVOWd 
lo an alloc; ed area in a vessel arid thou o*pasid»d to 
m^ttntar tfu r sc. .icv,.^ c Ji. Tnu <w )k, ,-re ds- 

ts srgnsd lo perform a function whicM is antiihesioto inlra- 
va::.oaia; oecfusioh 

"f rw Ifoxibls okaiwoj memtet, auaehed to iho «onf, 
p^yaiciily iosck?. a vessel pas^iijway to effect o:;s!-i-- 



i- ^t, ttiQ „ > \ \ >ti " a > i , * i t , 

srssj dovi-oo cars disenpapo from \m vessel wali yttor a 
perfvXJ o! time. 

Exti i .< :u a i i sg ;aij n 1 s m ;nt o1 - < ury n . 
i!-W0sV0Clippt{>g tt;<3 neck ot jho aneurysm, i)«d pertorm- 

sy!i.«<3-si{jatior> tti ?ho fs«e>; or wrapp-ng Iha enoa- 
rysm These prccmota^ are inffusivps aod risky, with 
iiigti f.itca el mortality anrt mO'tadity 

/,Cv- rd naly 'a, rf > f ^i .r . , ; ne :o . - *-:<-x"Sive in- 
travascular occlusion oevieo. paft^uiarJy fcr occ^Jduiy 
nu set ntalvE I: h r« api ifical to whsd it 
aapsd and tcfal occiusis-n ir> a sin^e device, csn &z a;- 
l s r , , * t I ' s f narrate pssi 
tionrjd And an occfaskm device wtach cap- ;fj e oi dc- 
irsg (Jv.iOL rJ m'r> itN .vV Mt, a s ^ ' lh it 
ctiariiCten^cd by the Ocrc-ofcvasouair tree, 

SUMMARY OF THE INVENTION 

The present srivonnon h directed to an improved i-v 
iravaorsula? occluston davise thai ;s iiccuiateiy ana tsi- 
ed , positioned sod acsjomptitsnos permanent occlusion 
Willi a siocle dovbe Pcrther she a.- at >> . e s ' di < of 
rapid and ■eta- Decision vm liiP« c : no lyuar-ic rev.sjs- 
cai .n-a.i:,:-': Adoitionfilly, she invention ;a capable oS c: ■ 
ciudrK) parent ants SuedDr vescetc. A?scf can uo ad- 
v in^txtun 'iv-lkn n,- rj strt re.,- 

An c "'j- i d' a < ml . . ; *h r. ai r if 1 



alh , 



asy c 



from tti sir delivery sy&!«r 
sons can dsfiate or, on 11 
m\ in wJtkds it k placed. 



The mtihos cm iako on the tonfiaumtion 
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■.iint ' ii sto -'.in i" an cap-sbl. upon d r , d 
ca>pnruxv) ::-s!s cn^^mam Vmlh tha vassal I t>r ptxraa- 
nint placement at the seclusion doooo fit a prodeder- 
m-nea et<t >« vsp ves-scf Partteular embodiments et uus 
irnrcie iniliidfi a plural ay of v;irf.>-fik<? rmmiMirs otm cx- 
pansVaaia j3tfis;d!ly cyi ndrical. UJDUlarn.haped m«rmi>9f, 
1>k» various. fs,jm«s aw preferably fahnoatedtremama* 
toxjl ielocted lorrn she group son sailing aaseniOiiiy at 
''i' 1 5 M-i niskol ,il null lis? ikim pobaiKnrc- 
nauao fp ; d copper and a^oys. n-ixc-or 

Trie ttonnenlary strands, fwers- ot fsoc-rbtmotosare 
t i r ih r < r rr n i i il 'i [i j t ir 



spaa. 



spo 



tarepn 



S tiara 



aatbiy 



oo;*- 



a 'r. - 



sits 



ens, poycinyrcno tetcphirialato. vvtoi cortagan yam. 
cellulose ana mo Uo E ho ristn-eomplu*!*! --.a r>i::: i ;j 
prakaabiy salauirxJl'iXn tre qrosjp or rrvi! r consist- 
trip ess f*V. ijrofpcryolhytene $ttJjroinyscrtc ioj phtt 
h-iao .DOiy'iiSyTryiEJiu!! tJe J palywrvdy* 

isptsfmanorpty axtpaodtn d^Exn^cj «no xcl«5.soti«Je- 
vise, co^pnsintj mc ««km> „n<i n<*«ofnp^ant rfism- 
brand and/or fib«?a <* Msc buddies <it .> p-cOetermirtesd 
iDe.jport ALh"- 1 i nc vcwci The mve^lvc intravascular 
ccciw^ion d-svfco am Po «'t,on<>a .< votsal rstul de- 
livered to <* »K-do:em><-wxi ioc-iuo* <mt\ ,«>y lypo «[ ceo- 
vc-nlio^r dshvery sy*5<.»m 

Tho hvonUon <iKrt?.fni>»mr*a'> < » rhf " n«) or a coat* 
rug tcf e^nncmjiihf^vvj.^t.f^ t* h,.v»>e> cdi^r s.ilihiy. 
j>i>cK as drug delivery c* ifc t*>« Oaj manner in v«nich 
tho proscnl invention comonr<jUc& drug delivery ts by 
incorporation of Ihc ccn^Hind mlQlhe polymer, com- 
prissfg tho fitx;;. .woo' rK*vcomp4-j;ni jtiavnbrane. 
tcirmno a roso~!iin(0 drurj pevmer matrix 

BRIEF DESCRSPTIQN OF ORAWWOS 

Far r t nplii> »nJi r I i'\!mtci'h \, Uunjs. 
;i-:p.'X-[£. aftd fiS'.'iJn1,ic)c^ CJ Iho fjfcsent nvcrMiin. rest- 
ercntto is nssw mads jd 1h« loSswaiq d«.>cr:pt«n. i= p - 

Frgyro; 1;j ifttcugh 1c *iro pcfspccuvs views of a 
first «?nbodi!Ti8f« ©t ir« mvcfll^e triiwvdscular oc- 
clusion device: 

Fiijyros 2i> tneoasn 2c me perspcclivc v<ows of a 

t ji fl il ! irsvt Isvi i il iv U 1 



..,-.1 

FiQUf< 



i 3; rcprosonl h Ihssd cmsod- 



FsgurGs Sa through 5f. 

The invsntiars aid its various embodimonss arobsst 
UfldGfsroKi by nowsurning to ins foliowing cai^ited d-a- 
62ftp£iOrt. tho drftwiricvi tor which are rndudod tcr pus 
poaes of iLHiStraiicM and rci by way cf trnjalioa, 

DETAILED DESCRIPTION OF THE PREFERRED 
EM BO DIME UTS 

The inventive inlwva scuta r occ;asico dov-co pn> 
vkfos s:gr:ficanr advarvaoments in the hold erf sar^caBy 
[iu 1' k , y in intit. j x, r v\ y >v Th p 
! rovid* A ! then ► 1 pcir * , 
cuffendy so um for endovascuL-sr treatmsnts. c;r pioysnq 
cai&, baiicons, pafticles, cyanoaeryJalos and lha like, 
ii pro: -Tit ir-s. Ml f j I ui i't, r Js> 

i' ! u t l r U)f I v i; i ■ ni nv;i 
: i'Odoui ncct.surg ' ] ' - ■ ^ t < f&sullii 
bovontJ pa!tesiv& ttcatmeni. Trie ititfavtns>co?af occSusi-sn 



Ttw imravassu^r (xxUnion dov.co of iho prcsont 
invention c«mp>nso5 an anchor .and m zazlmem efa- 
fner,!. The ..arcttor ear* fek«> :hft to;m of: a Jtrarsi<Sf co^tV 
prismcjfl pigralify of wire ^.ka rr^mbisre: sr a •>:!..••, t .y 
cyirntiriiial, tiibLitar-sha^rX! ma^bar "iha cylin.cJii-aa;, ta- 
Pular.afia^danrjfvo.nf: ramiiar in cons'sual^n 10 wfiitt ;:< 
i! x r ' 'ii il p I ) , , I t 
'$\m " Stents are ganeraiiy cmp toy t-Ei fas snaa ha-i ic a i v 
kaapm ! aft-'ttajj vi M ^\ n i\h < c ""U cd 
«fx).&f>i : a5typrocsdiire, Ccntrnrytedheknov.fi. in:;rc.a!cd 
u ' r f a-i> I hvl-'x in ; ! ml in, _r'i « uiJ-jq 
censtructfcri simifar to a stent 1&r intravaseu^r ecelu* 
siors. 

Adverting to Figures ta-e, a first e/n;»d indent of !ha 
^uaiurninsit davica for pamva-xmsiy occfudisx; fiu'id flow 
«n oiigh ve si £0 is d'3picU?d fhc d> , co r ,th i>. i 5, a 
frame gcRersfiy aos-ionat&d by reference nufr-orel 10. 
Ftaoia to incluoss a plurality of w.ro-liks mofr-bsrs 12 
r 1 J 1 - f " : , im :l ; v> 14 Who l ran 
K< a t n jny m 1 j f rr ,1 , l • 1 1 ► 1 <i 
afoot.. !i . un iK'rl'ii.'i 411 t.il n J riE a > 



jl >a . -p : )t ! 



of il^e ccciuabo dav* 
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! per Hon? iTw-*tcrusl W.v^h proyjd<«. lbs des-ksd radiopa:- 
for <;sc ir;i;:i!<> acid, amu.ei t,.rf lo.oa indi r) si i 
atioy&vereol. 

Radiopaque iwukerbandt^caRalsowstdssdorsd- 
acrtiiJ omo w-es 12. Altetnaicvely, wires. l£ nay fog 
woldeci sobered iociei.hor and at least a portion o' sho 
solace si hams !{) * be coated a p U \ b a ' 
c-pequeoiiatereil. 

Fiiamenlfay s-Sr.f.inds. f bers ttr fiber buncos 16 a?0 
in-Liriviir.-ii aboa! and arctifiri w.res 12 o? they can be 
woven a reused wires 12 ptbf to crimping marker band 
Hatoutv.-ifos t2, thereby fixing lho!itot bundtestoth-a 
if n - ~f , r nt iy t r t if h d-,t J n if -fit i : 

twemio**can b kn .vi i -.o nfisurdtidft cap 
fcf _ F f i „ i i , Ihf r t -of ' < u ii i ,fi nv posed 



r, pslyslhylane. 



xylene, p. 



trie, p&lyethylea 



fib 



oliaget 



an k.'-n it ikf t a ib i k , d i ( 

mslfjla. Each «u by in t*w icna a! a monoSiia- 

ivajit of yarns, &tr©tcftod or urastpo'ebed. Ailhcugh spe* 
ilie 1 1 1 i r it * , tu it! ji. i f f. any Ii sme jr> 
t rands o? oshtjf shfemiw^nteanducirjg cements eg pa* 
ib o' (causing thteintoesjanifc ©eckj&ton can foe employed 
5 tm ocoiJsiva element ol the instant irwem»on ; 
P H i c;;h h nor mph'an t r ' t i 



:; 16 



p.lbta 



icaiiy 



p-ioyed ineeein. Exarnplei- a 5 suilnblo materials ic-ciuce 
po iy me t s sa sh as iy o ffiy I era; rse Iy etny !(;-: a re r a pb; bi ; - 

it* I i r, i lj 1 1 ' v ,i f if f i f , s J 

arid tnc ! Mi>. Merrbrane ISmsyL^i-aUichedlofrarris 10 

n t l i - ■ tmnar-su h ssl Ihc *> slrx- ing..^ it 
shrink**?, coating. Bdhegwos. vising, or induction 
heaiis-a. While Fsw'o ic abo depicts Jibojs 16 inter- 
t Mm J ni e ! at i fx Jl v,i < 1 r 3i; a t > i;f ter 
stood, however, tfuat cc;;.!U3ic« of Ikr-vcan acfiisvcd 
in this gfnbseismant wilhout f£«?s 16 

As a-. iiSsioaa to lb(; l"u deputed i fin 

uro 10, a surety occiis&r.'&6es\'\ti(s a-if\ b& i?iS?.-catc<J by 

<r s\ u. wrn >\ip. Ii- ft , t i,- K K ' it n m 
borundi^p i;iu-rr irk^rb ,nJ 14 , ^firrt-O- 
i;nsnt (not sfJG.vni wc-iiid achieve occtusion w.ih a snorl- 
f>r. mo?o erxnpiwt «wsco. Tha end c-fSfuscJsvJcocarryincj 
in nk .-ji- (ff-'\'j pj w uui. f'uijui ni tn 
< i i i I . •.-.itii t i 'tn | p ill 

lijitis? ;:;inyirxi fTi-rs^ru-n; 1ti«mJ'«f biiej* ?G 



retCfi 



siict;t>-.e 
;nbe;i \ 



inctlb.thafflai 



. 1 - f U i i ! I I 'ii hvi'n r .t 1 

Vnr-t 'J< ^ t ' qu is-.ir 1 r- 'urn i mvo:,- 
sei 20. Tt^s occlLiSiD^ devsca ;s iben hafsJ m p5ace with 
p\%von S3 whr«s ihe CiMn*t&r ss vsrithdfmvn, AUe^nalsveijt 
« catholcf 24 is hold sTation^ry white piston 28 b ad* 
v. ;: ::■ d Tfsis fo?e?as»5s Slwoccfosicn device, adoring the 
ends o? ths w«o§ to expand into sn^tjesnent war* the 
innfij Wilts 22 ,ii.n;i ^ncbot the Pfivicb wiHih vsssd SO. 

I!, fKiwewsr, 1N> wires 12 are febrssa§ed from a 
shapo rnsmcny nltoy, suth ti& Nitha!, 1abJsa!;on and 
loading the occlusion t ire j • i^hut c.lter< t 
But porfotrtifld in a manner I knrr.-.n m tho art. Tho 
Nitiroi wires ammx heatod ro tnc;f sranssticn tempo?*- 
tyre, Th& wires flre tfitin maftipulated into the ccnfs0u?a- 
t-^i shown sn Fiiiuro lb -ttfiers the er;ds c? the wires 
bow ousward-y. Ne<t, m« w : f«s not he;at6>a unM their 
u yt,l tib- i* c n ■ t i it 'u N « j * 
He phase. The wires ms men ccclssd itnttJ the atorr-s rs- 
srsanpo it m oivi ntc t mart &;te phase The? 
wites mssy s>cw ho straightened, and tf;e oatlus^on de- 
vkro loaded into im c&\mi<st ns shown «r» FijiUf a 1a S:j- 
cause 9^3 vdres arc formed rrcm M-boc-l. ihey will nsvert 
fo'thiar orjgimsior how^d out contitjuiiition v»h»« boated 
U? Jho t<fmper«t«ro »^t wnicn t^ey trnnsiiion to the austi&fi! • 

Hereto, tho tta^sidon tornperstiw of tho Nitinsl 
wires rs fjfef<;;vtbly above rcorn tempo:ature and at or 



:cd !otho 
i the 'rar 



:nt,t!U, 



lion and ent i 1 1 to Si 

mner ws'ifi &, ttio 'Ves.se!. Those tkmn in tho art will so- 
j< Nit*<"hutlho t-,''r. it t r .'i-ro f Nmnol can be 
manipulated over a wido tarsgo by aitenri^ jhe oickel- 
ttonWrti mJid. by ifddtng smai! amounts of etner ate- 
ficntc* .in J t> v ir, iq r> » t mVi . - «< - .in n 
pre. e ; mn iriy SI - 1 d in t , nt u! h s i 
;iy rjx'.oqns'e ttiat tl s U[ ri j K pr £ iieii of Mi tied 

I L, 3 t . r 1 

Turning now to Figu-res 2(t<-. a secobd vsasioe ef 
the pn-sr'nt invention will ru be c , -- i With spe- 
cific reference to Figure 2a. the occlusion device is 
shewn in he iniimteonfigu'aiiin ivn&tein wro-tiko mam- 
bejs \Z. el trams Kr. are er imped loaeteef at both ends 
visai radiopaque reader cases 1-', ,■<'■'■:■■ \2' nava a 
itiickness which preJersdy range from 1 to SO mile. Al- 
1t a jf- If v h 55. Ic; ' i 1 <r il . r : j ■ r t m . > 
'ii .in l j« U,i., i\> r< i , r l u ni.' ili i 

' » f iqui - irkt i inefs la can a t > x .» ' 



b 1" 



ttdi of v 
end at least a 
i coated or plai 
smentary strai 
ieed about h<v 



: ! det 



vasculature. Tha 
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Ike cncis ;r.crL>oi Pram« 1D' -s rasa'ientty ccrrtprossoo. 
loadod trite ihes emroter. »nd doptoyorS *| th* desired 
isa>too m the vos&ul m a manner swrtfar to thai d.s- 
cussed concern^ she embodiment of pjgurcs la-; 

!u • ;.. ; i= , if (hft wins; are tab; eased itom a 

voe s ,as£, s Oi j fi e;-d and oepksycd in a manner as ti.g« 
olsvx! premjs.1/ with respaef. to Pigwcs la-e Spcc<f- 
*::,!; y v> n u s ,r ceased te "h n tn it tempera 
iu»© m,«ni ( wi-.iea irsto she towed cat condor at«i 
tro*n « P«jujc £a. heated so mc fiossensa phase, 
co^cd io no «v.uicn$iie p^aso, and trx?n fiattefscd or 
&r,i»3htorM5«8 iirxi Sodded into die? cash e'er 24 

f^jure-s, 2ts ,*na 2e s,twv a locking version o? ihe cc- 
shrtOft dev*e eJae>aea in hgiKOl'a Wk o-IiKr mcmttitjrs 
t.K~ rtf r> enmpt-e toocShcr at their rieeal c-tvj pfcter-sdiy 
o> „ r.«*oewtcve rrwrnc-j band w, A central wirs4ks 
itwyrrtacr 3* rt^k^s a stamp &cfc 30 at the proximal 



3Srwd secured lo t^ isjbutor & irr ml •• en using 8ic 
fs^tner<ti»ty slmrxje thorns^ Ivrcr. to form a 4 s . ling- 
er fe^iss of Ihe idameritaty strands can bo used to in- 
crease the Uiroffbogefifc-ifuiudng atca o she < -:c m: < 
davijo, 

a shotitd Kg understood that the hiamenmry strands 
or liber bundles can bo seemed torn© ateot in any suit- 
able metier, and m$it me manner in whit** tho a]arsx;n- 
« 'V-tf m?- j J t i * J in > 

S:i vj only oxomdlaiy. Any suitebie means of eet.r;i:Ki 
d-o slraods cr eijer bundles to- the tueetar anchor can 
ba Jjscd including 'Ji*- t jit-"-'- ; r-m ,i 
U i Mi n s ii fattening t t 'i r It r* t 
! i ' 5 3 r tlbDf bUi A Ur 11 

other portions of ihe tubulat arecec* than the crowds -35. 
For exomplo, one strand cr strands can be tied to the 
wo?ti:i 3d wilt: another banaifj soiree to «r£s#ns 3d 



aiy ? 



^compliant or i-ad 
evicieay v, : en nd >, 



stak^-V W X ^o«n m Figure 2c Alionativciy. 
ic^ktnq etvirt^al 36 tan bo ho-d in p^ce wtiHe h^ciuba 
3^ aovrtncod uiti ^mrj feck 50 sems agasns,! sla- 
noriary kxi, 32 lozkm% mm'JrQ\ 36 ts inert desashed 
Uom 5tidB»a lock DO and remftved isla-ng with hypo&rbe 
34 As with iho CTitsodi-fiDnl discussed above with fcf- 
etMCG to Figure 2rt SikJin^ary stands. *.at??s or fiber 
&y?i<Jict. arc ur«0f!«>ficd around and at>ouf wires. 12" 

in F*Q«nj$ t^-t inn mchat coinpriaDS a gone-aliy 
cylindrical, tutula? snapers fr.iinc SO, Tubular ftama 30 
t«n sosrudD orsc or segmems 32. Each sepme-nt 
32 comprises a c,:ng!c wire bent into a plurality at BUS* 
c-?.uii:.i35y strssghi sections or stfUJs 34. Theses stfw:s 34 
arc tntegfatly jDined by discrete mml turns or crowns 3d 
to farm a geneKtltycyiifK^iSiit. tuouiv i.agnwnt 32. a,v;- 
inj fj s m u£Q:d.*s- Phased conlrguraiion. 

Ii iwow itoiu wjy mortis a;o u&ea die sogmsnis 32 



f -ii,. ' tor mm 

rixaoi flexifcitty Tc c,i«ce oieluoicn of H&wthfc 
tad 30 c;«e or a plutatity of filamentary si rare 
ah«e-d lo erowns 35 

In ihe cmboc.irsmt ct Figustt Sa. two SiOct 
i£ ,m soured to tnc croons 3S in dilfojcn- las* 1 
!ih!>T--.'jndli5 1 secured -o a enev,^ '^nyfa^rnnrr 
on Tf^ soeond It t- jnJ.-' i ">-f ers ,)a\.'Mi 



ni - jfadhen i - m iStoSi n ^ - h J 
fi S&ldingot the span end et tho membrane &m crowns. 
36 Vor cover. Iilarr.sntary strand:, or f ; ber bardies 16 
r 3 ' ' , i l i red to the " r , - r 

lure of one er>d mefeat wilhin the fold of membirm-o 1 G 

m 1 , a i,di p ;y marker Or n i;- 4 " L , i 
So bo plasixi wlhin die Said of mernbr^no 1S 

F^ure 3c etiew-;, a fijrlher ernvoairrienr at lee 
prosent invent ion. A sobstanfeiliy ncsn -corrspJiaiiit dts- 
merit 44 rs seouied to the crowns 58 of ttie frrsme 33. 
The olcmsns 19=sa fabric cylinder, made of a ;hrc;nbe>- 
(ienit iAd-ye-na matonaJ One ceo e. tied to itio crev.ns 
by Iteoad faacrers 4S w«h the other ond s^cyutd by 
thread fastener 4». Atthooph ms tht cir-bogcois ekenen- 
44 i .r ov.n t t id ;b-, „ u ' « v 1 1 I It i it cr a 
36 in Fio^ro 3d :t csin de so'ft-d 10 «i^t!OSS scfesianUfilly 
the enaia outer e^eaeee oi liaise 30 and oeo^Oeai ;o 



pOJiil 



ruia 



n Ftgur 
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she md&of ted at one of the 5 tee end crowns. The 
iincjior o then rfifcdy Jar positioning into t : ! voss&ol at a 
f i ' in ■ , 1 I " r i, 3 ■ \ < 1 
i'c i' tv-.iih|j iy ibylenetoaophtsi i^n th us tan- 
' ,, ' , i ,t ph ill t ' mhr v. tf i , >; i ■ Jl f - , 'h- 
, - . ti' 1 ; ill si :1 re 'ii in-" 'r n ."i s- < to 
1 ,> i r w >< ilt vipol^Lihy^nea r ftiih "i f~ i j 
svta she -crowns, $ooured to the anchor, by she fnsai- 
brisfss itsfiSS, 

InafurShu e<ia sup'" i." 1he pi o i. r/icn^p? 1 
vothytene tefophlhalate spun yarn in she as ?eceivod 
^ s"i,i split fiewenst strand mo tntse t. :f al t 
stasrvd was further split into severs si ram ?o? a soldi cf 
21 stmrda teen cf tht> twenty-ene slrarais was st?cr» 
v t rite tour strands tor a sc ji of -4 <s t: L "h cf 
iho 84 straocte wm ttion tfitcaded aseuRd the stent 

crown a. i looped spacK on is.sses, a poiyt'lhylena ShreasJ 
was; then usod tc tic the y«rn so shut ii terrains oo lh3 

1 )> rew'n Ihn <<• jro-ta > •< rrj t t It; O ,Ji 

each of ilia split yarns* to a ctowr, TOs procedure it* re- 
t iti J Oni S nc\, >„i (in ,i„ j f i ii ihuirtv ,i, t, 
r i !:. <•< a H i in ii < ri 1 v. ' i * te * nth ia>a 
nr-rde, yarn splitting enables a towor dsSovery piofiio 

, i i, i . Migre tSci r' jnt r tar il i 
i j ' - oir ti ii il n s 1 ni ;clUaton 
If; yes another example, {ho , .i> ic. uplfe iila-tg onsy 
a psaies-i o'i iho yam lensee, thutoay dNKfcng th© taaa- 
fjnliirv Slrand inio a fKS.fVB.pSit cor>}porlico and a spl.il por- 
tion. Tne core portion is then oiUiched to ib« crown cr 
ether site, ia.*v:nf) iho split jpatton iiailmg tna anther fcr 
thrpfisbc^«n«J occlusion. As emo having orsdmasysMS m 

th:s na woiO-d reeoankns. Otrae eiethceO. c>' lying amd-'or 
splitting tsyam or other -iPer can hi; siSiS^sxi to maximize 
thronsbegenic occlusiort. 

A me i of dsst i 1 ihs < devices d 
r i J a Figi Sa l j \ I ;.. ri-:Sr. -dl . •:; 
pieted in Fias 'W-f Rafereng to Fa: Bd, saa o;; elusion 
dsv.ee SO is; Oi s posed on ii ballon aalhsicr 50 arxi aa- 
\>mc&* so a pra-cietorminca ;acat«;s 52 tor inu,:iv,-i»cg!ar 
0<ciu£>0n cf vcsjfoi S4. Conver>!icr.al smsigirscj teeth- 
■ jc jiJ*.' ( J tiyes can Or > N r plcyed to tfsJfiii 
tatc ac.cuf.iti to^ to i r " l) i>.. -j 1 ^ J\u- rt - 1 1 
52, 

As £-How ; o in Fsg 3e. tpoi p5»«!Ofvng so* c-silhstcr 
i>, lha Palloon usofkiKJ so > ^ m: . o,Jui.a 
device SO irsto an^Kjemaa; \?an tne mom angular wall 
of vessel 50, Tho anchor ss oxpar-cca past it;; aiopor- 
ticrailalastc i:mi! no that it losriinns ?n sri-a>p;:'.<)ca con- 
!;ii:urai:;a) .wo sri carats' ws-sli vessel 5-*. : to stCLs o iosit 
■n pkKii as sites 52. Th* t-a l son ■& linen deflated and re- 
movat*. «s saowa in Fig. St. In such a mannta, iho an- 
chor if. ernbeodod in she irmfer v^ll cf the vessel 5-a re • 
rriiifi ng scoured <i ; ' pciffiiOnn lujn n £ 

rnsrit, or otiim-enss. i ittitctsca thereto to Chiszs coctuftiso 

The use of baifoon calhetsacto sisspotSQ .i'lchcs 30 
in vocooo b similar to lhat >vh i h is commonly used to 
ncpiay $.tmx%. and snraascra. in wet; known in the art. 
Cofnoquonsiy. a delated elisor, pnon ihf?rtaof is rvcsl ten- 



jLJn. i 7 'o .e t r ^ r ' m n j i , r 
iav(;oi-n A;; oe.a fiavag aroinaay slsill in lias ac v.oeld 
rft«osnko ( other delivsry systems can be ucoo to dis- 
pose iho inventive occ -us ion dsvke ai ei preOssssntinstd 

s she in n voasoi, 

F ^ s ^ 'or j t, . t i *iJ4 l I > i i 0 ' 
fi-p :r a o in'r.tv . -i. jr 'cau-ics av. d, i-, aopi^rd 
fa : e ' ex fun :i i tr, ,'afcuksr r. :|u; n n o , a i 
J if i a_a by tue rs1crcnc« f . v i 1 »'< 1 

so d !v,' n; th a l t He"' n ; mi t > 

strands cr fitxa bundles are secured to ths crowns of 
devise The cathetai is thes- , di. ins- d to a pn J-(i 
mined silo within a vossa; 64.. Once ta<5 eatholcr *s po- 
sitf-osed at She predi^orn ied KtcaHon fc-raarfavei a - 

rs; occl Jsiora a pusOer G6 is m-3n«cl within the catsieter 62 
«snd Ihe oec lesion devce 60 it pus next cut troro wishifj 
the cennneacf shs ca!het&rt>2 vs,vjwsut rosraao by uas 
catheter, Iho coc usion doves? £.0 ar-deritjeos seli-expan- 
sion i=ad is soateo seeutcfy on the intosicr v.-ar= of t-rie 

ao vesstci sa as saavai in Fit^rre <*b The. cslhctgi 6S and 
pusher 6S are thee. v,-,tluirawn : Isavlag Iho a-cceratety 

l It I M if > ' C )0' !' '1 

teeOcd tenciion. The selkexpiindmo Sealure of the eea 
ekision device can be achieved caiplcying a gsnars'iy 

as oyjtf iO:;j| tijbuiar h ,p d six eaupn ;ia a so n;> 
ste&t w\kh is compressed by 1he e.^iiieter 52 esnoditen 
eipenes v.-hen o<pe'.led Jheffstjom Allerntrtiveiy taeo-s- 
el'JS'tn a^viro 60 c n > e pr .e .: h v < t v x net, < t ' 
«.g , a f!rc^otait«n;e,iTi e-tkay wfelcH will resurre str. ft-onv 

ce , ifi "Ji ' f i r 

62. usd:aeessoot above with reference tc fegurcs sa-c. 
/ one hav'i jordinor skill w Mn . n-t iny t t 
^ - O h r n i ' I r b , t f I 

s iv. K «rtjfj1.!OiT c f the in-tr n<<. i. t ,i t, 

sot 7 f y > u r , | t Ihe pr 

mvenlion oan be employed to etfees nociuLSie^ in aey 
ve a jift h iv!-\uerJ " r« v, tddf e ;n". fi « 
iincear profile o; dseme'er, Icncjsh and metoreit eon Ce 
varied dependirip on the pae^cuiar implication, von ita; 

-Jp i t , 1 i ii i ftni , 

olusve elceieat manner o! deir.snt ettashaifnt ai;d 
ojlmn > ie i JU . OifsHi Jtir i 
it r ; 1 < m ,ea m iiU - i nl, t \ « ,u 
e^etentn.iy ~ 1 rix^Jin 'laiei-^ en^ru 

^e tjcso: vshofaas, lasetor vesseSs may require sticre ole- 
rtttm lo effcets etoclusico. 

In j cOiOin ' t: Hie prose I iverai i.ttiec 
tion ; r-; i r. be en.-t-r' i.-i-.J 'o: a pejiSicui-a can vessas 
,;, n} t k J n1" J Mi" . r v en 

se iciidosj ot \'m occlusive eleeient, or eternents. eae : be 
used for rapid ocsltistefi in fctx«d.».rtC3 witn sas present 
■i.;i vi ir l in 'v ' I. i .ir- id u l N i. -i ^ 
kc n ip roxin tely 00 rem to S.D mm laka , 1 i 
C5ir> La I' J m if „ ( - - i , \> ' 3 t^ irnAa 

■sti preierafciy. m less than see to three rntnues. 

As y^h m nv.- f ic h ■; i-aaceaa.. i ir ternts 
of oreferred tsmooeirnerio; leerea! wrnsfi faltiii eeeh and 
every oco o« tha oh-joo's ol tea present <w«;ntkx. as eel 
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?cnh abovoand proves a now and improve-d irtifavas.- 
r ' I ir iv -In ,i - 1 do , r> ( - 'iina, J * j- 

Vdi jy or; -v\J -.iter hi J illfMloi; 
*i > \tv 1 -Mm n t m< -d nu^m\onmaytwon~ 
'< >iO >\J by If m'I in Irv s rt . tKv d p -irt r.>} 
from 5a ^ uiionj J - 1 r 1 1 iii!" sac " v< ' 

fsksits spacilaSiiiy, a further aspect o! mo instant h- 
\ iti-r^LL-ff o ;a (li \u ' f"h-iv'ir s' "ill njriNjrJIas 

i r i i i r 1 i! ". l i 

moirthron^goNc efficacy. Examples of v.fiich ndude 
caRaaers, popades. paynaac. mambmmd pterins, 

Motecver, ituj iibor bandies ,:«xitr mombjfitiomay 
bp co ited s o iv J wah pi mi jtk *> sg t * 
ni lg lew *< drug .}.. Tsplo a ch m ;t 3r J 

petfli; asjeni cw to included in a po?yrn«t. as by otwap- 
scUiVon or impi<spn;iiioo. Iho poiymor -celled e lamer*, 
is ir - \i p> , ■ „, n ■ c f. iir- ry V"jn'j ,'- uUti ■<> r" a 
iufs«r This tcermiqua aRvartogoously enasloa aeou- 
i n delivery ©I rugs mi effective esses 



lyiKim 



A. A d-maoe as ci.-simod -n e^im t, iurthor -o^ptaditj 
at least ones filamentary affixed to s*ict an. 
Cher. 

S. A covico f:s5 da med in dalm 4. intiereifl Jho <if Seas! 
one fViamantary stjand cor *f » * in it^r uk.o|t»:t 
od from sht5 groups m sSing c ;on5 illy of sim cot- 
ion, wocUdlutesa nylon, palyoihyferto, posyelhyJ- 
en« teteptithalato, polyp ropy Icno, polyester., poly- 
ureJhfjfio oollagon and motels 

5, A J j -t> >;> -I j n d * " 1 in ih t It;- i;;t 
cao fctamortfary sir and ss cmxod v>iih a males pjI 
which enhances thrombosis. 

7. Arfeviso as ctamed m claim 4. wherein ma as 5cs; 
one fitamaniiiv :u<i"d 'X i'iip r ' si a J t . n 
rial which enhances thrombose. 

6, Adav'ice iss ctsimotf in claim £ claim 7, whs-min 
It <j thion da k t- P (i 'I'jinitM. I i t 'ivUrorn 
Ihs group cwisssling ea^ootiaily «{ csttegens, p<>;> 
lidos, potymsts, thinrnbina and p-idSsina. 



a A cevsce as. c? : >rft®ct in cfeiim 4. who»oit> thoot least 
OrlEs fil ir - ir, tr-.Hr i l i i nr is 'A:;! ft!h it 



ssspest to Fig-'io 3d, »s fsqually appi«at>!<? to iho wito- 
ik>2 I arn« > ti cto 3 n f gur< 1 j d UkGV» se an cc- 
cfasrv© inerratan-j, einwjf in co^bwvrtbn with or miead 
st iho fibers. «iay bo appl>fed in a similar mar-nartc the 
;.h;>ii : .,>xp,:in:!:r;9iN&;>iar ttiirnc? depicted in Figures 4a and 



t, A device for sceludmg llurd flow through a vesss 
COrnpriair^:: 

an anchor; and 

a subat«:nt»jiiy »>«n-c«n plaint m«tTi&tane a 
lined to sasd anetio?. 



ID * n. . lain claim 1 , vt-h« - net 
nn 1 r i »' ' > i > i ri i i llu ij i r 

gisting eas«titiaily of sraailesa steel, nicfeef, titannjirs, 
nic'*ol-Stonrum. C>i:Unot. taraniuin, cc^fiis-chforniutn. 
coppef and gold. 

11. Acav^eassclsirr.assn ctaim 1. vstiewnthc an«h«r 



12. Adcsvice;js cfaur-ciri in c^ire) 1 . vasorcm the nncticir 
snciuess. a lfarr.8 comprising a pfcjr«l*y of >w;olik(? 



ish r 



nq a 



nd 



end Arxift 



ft pluratsty at ww-like ni§rr.lx>rs 
fire enmpes sogotlier wilh a fadop^qyft rmrkor 
band intotmedi'Jto ct Iho fust arsa second ends of 
sasf monibi5r&,- 

13. A dav'co «5 claimed n cia>m i. wfiowm the anchor 
fufiher comprises a plurality el \sito-ike mossnsots, 
gacti iTJOirsbor h-nisrsa a Sirs! and second etvj, iho 
iMia-lise rnemd<sis fynher cv;irpris:t;a 



2, A dovioo as cla'i'mod in ciaim 1. vrfierotn lhe rnsm 
ijTQ^o :s coated or iosid«d with .a pharmactsulica 
agent, 

3. A Oavxia «s claimed m claim l. wfieroin the mem 
brant} comprises a ma:eriat selected form \he gfouf 
r -r 1 i> i il.rf-H.iy 1h . > •> I'S rn: 

Sorcn'nta.atate. fj-oiyaryianfiSiilhcis find fX;iy;Hinid*s 



ifion ard «i 



a firs' mdiopaq^ rn 
first enefe ©f she w>ro* 
»socondradkspaqua 
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members io the second deployed configura- 
tion. 

14. Ac . 11 1 r -ti c! lira 1 ' i n ' ^ f f 
further comprise &: 

[ ! ■ jli , t j' ' iuli i ', r t I v t n " " - .' 

DOZUj'J at i<<l-jl IXiKJS, t ;:.J 

at ;oait o;i3 feneniitry strand connested to at 

teast Of:Q &■ tlitid fi>:sd tiCnsii. 

15. A tisvica as claimed in d^:m t. wherein Hie anchor 
hid ho r composes; 

a tubuliit. gonemiiy cyi^drical mcm&or ha*fir.g 
lirst and second cm:::;, and 
a pgr ton o1 the rf pmbrane is foSdsd over ofio 
«nd ot the tabular member. 



;m anchor; and 

it teas! on f n» t tn f J ! ix* ri «{ ■ J 

anchor, 

5 21, A device as darned ir ci/vmSO. wherein the at lea&J 
©no filamentary suand con » > -< \ mi > i 

; I fo;m the eroep consistis:? (^sentiasy fit :m!«s. coi- 
t i «\ r u e r f o p^^i; n< , h, 
tcvphf p:lypr--»v l% n\ po ,> ik" s dh'- 

?i< !M'.i ^ CC lij..' a- i Tl '1 (I > 

22. A^.'Cu'. i. Jll i r Ijl ' J i "It II < t 

one liLarnetViary sirand is scaled with ;i ma-ftrsal 
which enhances thrombose. 

23, A devise as daejtod , f ti-n 20, '.-mer -t t . at least 
ona fiiarnent;^ trand i ir?f nod»i:hamat 

ri s\ ..n d onii j ctt. f Ken l -" > 



iS. A J - < > ir i nt urn 1 I dhr t t in" 
ill j h r ii 1il i i. n 4 ir U it J i 'k ' r 1 it" 

dav ea by caiXum cf ;it h;estcne «rxJ me roc! wthn 
t a:: tocfed fusion of Ih.s ne :tm 

17. Ad., 1 ! t., , i r ' j ic'h.ti if 1 rsthr rci:' itn 

at kesst one radiopaque marfcqr pfaood '.vihirs 
1MB folded portion of Six? membrane. 

IS, A omi' i r ii ii H i Uir <• 1 >. i < l f > <rt I 
further comprises- 



w 24. A device s«i dunned in claims or cl-ain 23. whiter* 
Wib thrombose cnhai:«ir^ fSHit«r«l .$ suleefed fto:ii 
ho group ©on acting esienssstl/ of cdSaEjone., pap- 
lirfftti. p-Di-f'tntsra. prctiiins. 

25, At^vici=;);.dai'ned mciafmSO. vvhersinlheotloast 
one 1iiam«nte»>' is coated cr i^cJcsj v,iih » 
phiifrnjjccMjlical aceint. 

26. A <#5vicea$ claims todaKnifO, therein ih<$or<hor 
's? s 1re?jtKjl to snduca thromftasis : . 



« piijriiinv f.v s«i5i-anti- : i!:y str- : iigtit snxsmoni 
CEWi&iSiXi m astal t:i'5:'id-j: and 

at : ;t ii 1 ft t > in, Mr i J srn s?i J 1 <a 

tcsst Cfits cf said ;ixi;5! bends. ^ 

19, A device tai rri f:d in 'iaffl 1 , v.-hsrem Ui<3 afKhc-r 
comprises: 

a gefissaliy cyJmrfficst. Sut:ui.:i7 mamtssr mada 
cf a shape? rr>3;Tiary nMiisnral nrd hiivhg a Isrs! 
ci1a.ntf?;erarvdatransilioriti!mp(;ra-Ujri": at or 
f id . ' jr b i, li- > t iU.ro 
taaS lutiLifar rnomtxir r;.t'. f in:j a csic-nd. tin- 
f owned ■dianetcfj vvnich permits intraluminal eta- 
ii otyotth tut ul f n n! nasm »•« sstt > U 
oa.i-j.ix: a-xs 

fJHaiflS k)i rost!iiii::nq : .n-.i lut)u!.:ii i -.v.r. <:■<.■: in 
mo s<sccrtd. dotOf«H:dda'nct«!< untfethedc/ico 
is positioned atapfedetefimiwtl Iccaii&i in tK-j *o 
vessoi, tvtiercby s-p&o removal el the restrain- 
ing means the hibjlar mewbst iranasttcn to the 
lirst cJi.OTdsr, engsigbg the inn&f v/nii cf she 
ves&*?!ftnt««rK!irtta vnti i ; , - nu dpn 
determined t«^a5i*n in t^iid veesei *s 



27. A d«viC3 .'>.;, d..iirri'vj ia c!s«n 20. vaiereir; <he ;asaiar 
inductee a framo e<5;ripri;;i?v:j « plurality of wiro^itco 
mefntjers. each rnesritxj? }v : jviri{) a first and second 
end 

2.9. At evi ja.s claim i in dmm27, Aher r » i p zm\ 
ity c? wir«-; : ki> merssbers are crksipcd togs^or widi 
a radiopaque marker tend intermedate of the Jirsi 
.jnd H';o" J >jn?s r^i )m"rr.3'm. ( 

». Adevk is claim In sim whe n tha f*sntw 
£ompn;-ftf, a material .seloctod (rori tr;o grcup-ses- 
l m - nt' i t < - !<- u I -k> lit niui^ 
mchoMttaniuw. NmnCi, tantalum, cessalt-cnromkrm, 
copper .md r^ t i 

30; A i..t..:v ::i. ; a^i claimed in csriirsi 27, vr -ai Oitii the WifQ- 
I ! i - 1 i s \< hr t ' i ' i >m ii' 
ood„ deployed ocnticiurstic <.t eby n..'i"0 
end eoniicuratisn. ttK»« pwtians ot tho wire-tike 
mombssffr intarmedtolD the first «nd 5«scond ends 
thereof, engage tha mnar wsti cf tho vessel and 
r nt sin ib mchOi ... a pr< tt i ca - i!i m 



20. A dsviers tor s«dud:n5 fkiid ftow through a tsss< 31, Ae . -i . toned >• if J ft n mpri i, 

comprising: 
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a first radcpaqu-o nvwlww bsnd sccunrvj the 
i'utA ends «f the wire*iike mombom togsShei; 
asocond redtopaque market band securing m 
second ends of the vwtc-tik© members togeih&t; 
and 

means for Iceksng &aid plurality of wirc«l*o 
rrwrr-tK???. m !hf< second, eepiayed ccditfiaa' 
tion, 



32. AdfSvscofsscJaimsdM 
tarths? c&mpases: 



ckiCm 20, whorow* me anchor fil 



a piura::.ty cf substantially straight SOfjmtmtS 
connected at asial b&nds. and 
Afjid at teas* one liiamaraary straad being csn- 
nastos* to said tuba^r mambar at one ot ssn.fi 
axial bsnds. 



. as <i£ H > iiiiine-a in 
camp rise 5 a ui.jSc'Ci 
n ,t i t si i ]1 y 
swuilum. cc&all-c 



, gen irdiy eyii?vJr il b . I' ptM r 'd 

of a hape fs-seirs: , n ' i ' havinrj tfir »t 
dis-nate and atran jdon tompefatur* at ©« ss.sd- 

m ii , < ( * fi[ ur< 
said tsjtujla- member h.ttf ng » seaond, de- 
foirnod dramo'.or which f^trrnT;. iniratummtoa- 
liwetyat me tubular *renrt>st to the vassa? So bo 
occluded, and 

means ter te&traifli?>g said twbu&r member in 
the sa - 'i a its "i J "r It r until m d «'i a; 
is pdsdoned at a pmdmmmined matron in Hia 
veasd, v;henet:y jjpsjri removal 01 the rsslram- 
*rscf moan s da s us to m« itrbw i ransi lean s to She 
!iist M.irr,-:'!?- c>n "~i r n lb ? nn_r *aill cf tha 
I, mam mitjinm- : J J vk itsadpa 
dcisrninod teodori in s ; d 



n ' "I ' ihr r > , i . , > < I in t 5-A 

trwmtgh a vessel: ar.d 

means for mfaint^in nri said tbw occSadirxg 
r <r nt 1 [ i lot " . *i hin i ; : 

vessel, 

38, Tho tnU v -;c^ sr r ,~ J i~< d-a ~a .'-yd nj to 
cki'm 37. further comprising. 

means for inducing a thromfeagsnfo tospdnap 
form sasd maintaining mosns> 

39, The intri-.viiticular o:cltj.:-.:cn dsvico according to 
da m 37 1.' tt tr t_ * . nq 

moans tor increasing the th? otnbc^&n-ic ty ot 
said Row cedudnf} means. 

40, iJio ffiEiavaiCDfar occi^siors dsvk:« acccraVig :a 
cMm 37. turlhej comprising; 

means tot sosunng said Slow occiucimg 
mosms tc ?;<vd missnmining means. 

41, Th« intra vascutor ©scUis«5s> dov«« according to 

means for dai.versng tr.e masntaifting wottem 
and iho «ov.' ecrcfudrnj) meants to a prodotcimincd 
locator* ;n a voi::;ct ?o ba sccludsd, 

42, Th* irtirct vaacLftar ecdusisr* devxre aceaeJ^g to 
da rn 37, fsifihsr e<snjsrifting 

m«ans tor delivering a p^iarmacoutcat sgess 
to mo vessel, 

43, An it ni jjU * l ,>'n hi: ccin,x> i, 

a auhstantialiy norHtompfeant means fsw ffl>> 
chanfeaily csccludlngilaw thresjgh a v«sr»el find 
(r 1 ai 'j[.nra v.jip i' ( d.lrn'd -n ".i'H- vc;- 
ciLtdifiQ moafis a? a predetermined swaitsaa 
wtm 1 ssd vessel 



35. Ad , i, i air- J id in i .%h- s- rlhotublsbf 
msrr*€r JurihOf compsi&cs; 

a plurality o? sob&t^ntiaiiy straicnt segments 

ct;n:icc:tod at axial bynda; and 

tad at leasi tna fitaf«omary strand is canaed- 

&d :o said tubutof m^mfcar- at om ot &a:d a. .1 

betds. 



3G. - . i il ,li siiti i [ 

rnonr^jrymatfaia' jf. niskel-tilfmiumofan ^ioylhoro- 



37. An tnnavfiS^tffar ot:clia.>an d.ivo* comonsiag: 
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If.;. 1c 




FIG. 2c 
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FIG. 3c 
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(54) 1 11 Ira vn ecu la r occlusion device 

(57) Occluwi of vosv^li, p^liaufely srrall diame- 
ter > <i effected -Aim fm intravascular fleetest 
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